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and the duration of the after glow in the stream is a measure of its life.
A band spectrum results from the movement of electrons and nuclei
within the molecule. Dissociation arising in collision either with normal
mercury atoms or foreign gas, permits the electron in the excited atom
to return from 2 p% to the 1 S orbit, thus emitting A 2537, as shown by
Figure 21. These conclusions have been fairly definitely verified by
several experiments which cannot be discussed here.

The foregoing, while it apparently explains one means of forming
molecular compounds, is not the complete interpretation of the experi-
mental facts. Sodium vapor at fairly high density shows thousands
of fine absorption lines which Wood50 believes are the complement of
the fluorescent spectrum excited by white light. Light may be ab-
sorbed by sodium vapor, from a nearly monochromatic source in which
there is no frequency corresponding to any line of the principal or other
series of sodium. Hence the presence of the absorbing molecules can-
not be attributed to the preliminary activation of the atoms by the
source of radiation. Strong monochromatic illumination of sodium
vapor by a red or green line, not present in the arc spectrum of sodium,
gives re-emission of that line and a series of lines at intervals of about
37 A on each side of the exciting line. These spectra are almost the
exact counterpart of the phenomena obtained with iodine. The theory
that they likewise are due to a diatomic molecule is supported by this
similarity, but the presence of the molecules again cannot be attributed
to activation of the atoms by light which they are not capable of absorb-
ing. Likewise with mercury fluorescence it is found that the most
effective illumination is not light near X 2537 but of a higher frequency,
again in no relation to the series lines of the mercury atom. We accord-
ingly see that molecular compounds may be formed without excitation
of the atoms by light of a scries converging at I s or 1 S. It appears
necessary to assume that the vapors contain molecular formations
whether or not they arc illuminated. Wood states that the fluorescence
of mercury appears only in case of vapor freshly liberated from the
fluid metal. Fluorescence cannot bo excited in a bulb of cooling (hence
condensing) mercury vapor, con tanning an excess of mercury at the
same temperature at which it is brilliant in case the temperature is
rising, accordingly where evaporation is taking place. Apparently
then molecular compounds such as Nils, Hg2 niay be evaporated from
the liquid surface. Now if Franek and Grotrian's explanation of the
structure of these compouudH is correct, that is if Sg2 consists of an

50 "Physical Optics," 2d Ed.imulus.45 (Appendix 1).
